An interest in the fishes of the Amazon basin, stimulated by one of Michael Goulding's earlier books (Goulding 1981) , was recently reinforced on a recent visit to Venezuela when I got the chance to eat the delicious subject of this book, namely Colossoma macropomum (Cuvier 1818). The tambaqui, as it is known in Brazil, is a large (Ͼ 30 kg) characin fish of the rivers, floodplain lakes and flooded forests of the Amazon and Orinoco basins. With many aspects of its life history dependent on forested floodplains, not least for the fruit and seed diet of the adult fish, it is 'as much an evolutionary product of the rain-forest as a fruit-eating monkey or bird'. It is also of major commercial importance. Of the total fish landings to the city of Manaus (Ͼ 20 000 tonnes per year in the 1970s) over 40% were tambaqui. Over-exploitation has all but eliminated the larger fish from catches, and today's markets sell mainly juveniles of less than 1 kg. It is a familiar story in the development of unmanaged fisheries. As with other high-value fish species whose wild stocks are over-exploited, aquaculture has been proposed as a means of maintaining supply to consumers and aiding conservation.
In this book the authors hope that through development of export markets for the products of 'fish orchards', more of us who live outside the Amazon basin will be enjoying the 'unique and highly regarded fruity flavour' of the tambaqui. Although much of the book is concerned with describing the ecology, population dynamics and techniques for culturing this fish, the authors' intention is to place the study in the context of rainforest conservation and development, and to propose the tambaqui as a flagship for efforts at Amazon conservation through sustainable use of indigenous biotic resources.
As a monograph on the biology and ecology of a species, this is an impressive work. It brings together comprehensive datasets and an exhaustive bibliography, including much useful regional literature that may not be widely available. The enthusiasm and wealth of the authors' personal field experience is evident from the many insights into behaviour and ecology. Chapters 2-8 cover classification and distribution, life-history (including detailed work on reproduction and migration) and feeding ecology, nutrition, growth and energetics; these are subjects on which the senior author has made many research contributions. This section, and indeed the rest of the book, are written in clear, jargon-free style with copious illustrations and tabulations of data. The figures are generally clear and useful, although more informative captions would help in some cases. Quality of photographs and illustrations is generally good, although some anatomical line drawings are poorly reproduced and graph axis font sizes are often unnecessarily large. For anyone involved in aquaculture in tropical South America, Chapters 10-13 will be essential reading. There is a detailed analysis of information pertaining to the practicalities of culturing this species under a variety of farm systems. Much of the work is derived from trials in government and university experimental aquaculture facilities, particularly in Brazil and Venezuela, where there is more than a decade of experience, which is quite a long time in tropical aquaculture. It is striking that there is little information from producers, and a need for more farmer participatory research is clear. It is not certain how much tambaqui are being produced from farms at present; the figures given suggest no more than a few thousand tonnes over the whole Amazon basin. The authors' optimistic conclusion, however, is that tambaqui could be to international cuisine at the turn of the millennium what the kiwi fruit was to the fruit markets of the 1980s. Those who work in agricultural development will be wary of each new commodity heralded as the 'Next Big Thing', but the rapid recent expansion of aquaculture for tilapia in Costa Rica, prawns in Ecuador and Atlantic salmon in Chile should give pause for thought, as should the accompanying environmental and social problems resulting from uncontrolled expansion of commercial aquaculture in areas where community or open access to natural resources was the norm. I was disappointed that the authors' vision of 'fish orchards' (combined fish and fruit-tree farms) was not pursued in greater detail; it is an attractive and innovative idea.
If you work on the ecology of Amazonian fish, rivers and flooded forests, or on aquaculture development in tropical South America, you will want this book on your shelf. If you or your institute has interests in the region, then you should be aware of the tambaqui's potential role in conservation of flooded forests and floodplain management by enhancing their direct-use values. A copy in your institutional library will provide a useful reference.
Those seeking guidance on conservation strategies or management options for rainforest or floodplain systems will find much of the detailed fish biology information superfluous. They will also find that the introductory and concluding chapters, that seek to place the study in this wider context, are too brief to constitute a reason for buying the book. The publisher's claim that the book's story 'will be of enormous benefit to ecologists, developers . . . and conservationists' is somewhat overstated. This book is one in a series on 'Biology and Resource Management in the Tropics' published by Columbia University Press. There are four other titles concerned with aspects of natural resource management and development in Amazonia. As a set, they come closer to fulfilling this broader remit.
Economic Policy and Climate Change: Tradable Permits for Reducing Carbon Emissions   
viii ϩ 184 pp., 25 ϫ 16 ϫ 2 cm, ISBN 1 85898 634 6 hardback, £49.95, Cheltenham, UK: Edward Elgar Ltd, 1997 This book looks at the feasibility of an EU-wide system of tradable permits for reducing carbon emissions. It considers the implications of such a system from the perspective of barriers to entry into particular industries and how this would be affected by the method of allocating the permits. Later chapters look at problems of optimal tax rates and international coordination using side-payments where these are raised through distortionary taxes.
The book should be of interest to graduate level students and those with an interest in theoretical issues underlying carbon abatement policy in the EU. It is also of interest, for reasons explained below, to those looking at tradable permit systems in general not just as they relate to carbon emissions.
The most interesting chapters of the book relate to Koutstaal's work on the existence of transactions costs and the implications for the tradable permit system; and also grandfathering as a means of allocating permits between polluters. These chapters are well worth reading.
Koutstaal shows that transactions costs of permits are sunk costs which deter entry into industry in the same way that irretrievable investments in capacity do. Thus at least in theory the allocation of permits might yield a loss of consumer welfare. But whether transactions costs are likely to be a significant sunk cost in the case of a market as large as that for European carbon emissions seems doubtful, a point acknowledged by Koutstaal himself. In comparable permit markets in the US transactions costs are less than 5% of the purchase price.
Using the concept of imperfect capital markets Koutstaal shows that grandfathering of permits to existing firms can create barriers to entry into that industry. The reason is that allocating permits to the incumbent firm is akin to a gift of capital. This puts the incumbent firm at an advantage compared to the potential entrant since external borrowing is limited. This is quite an interesting finding since it is generally said elsewhere that the efficiency properties of tradable permits are unaffected by the method of allocation. But here again Koutstaal demonstrates that the percentage increase in capital requirements for entry into most industries due to the need to purchase permits at $20 per tonne is trivially small even for the petrochemical industry. And the existence of imperfect capital markets is only a problem if permits are grandfathered to existing firms rather than auctioned.
Koutstaal also looks at the conditions for firms to practise exclusionary manipulation of the permit price. Whilst the analysis is very interesting, it is obvious from the outset that there is little scope for such manipulation given that even the largest individual emitters of carbon in an economy will not account for more than a fraction of a per cent of overall emissions.
The fact that Koutstaal's theoretical reservations are shown to have no practical significance in a market for carbon permits should not be taken as an implied criticism of the book. These are very clearly questions which would have to be gone into in detail before such a system is ever adopted and Koutstaal has done just that in a very rigorous fashion (even if the reader is left feeling a little letdown). But it does suggest that the book might be of much more interest to those who advocate the use of tradable permits to control other pollutants where the conditions Koutstaal uncovers for a well functioning permit market are less well met. This makes the title of the book's reference to carbon more than a little unfortunate. As environmental decision-making becomes more complex and computer technologies more sophisticated, the application of information technologies to solve environmental problems is becoming increasingly salient. Given the importance of these technologies and the scant understanding of them within much of the environmental policy community, this well structured and highly informative text by James K. Lein, a professor in the Department of Geography, Ohio University, provides a valuable and much needed treatment of environmental information technologies.
 
The book is divided into seven chapters. The first two, which are introductory in nature, define the role of information technology and provide background on the nature of environmental decisionmaking, respectively. In the opening chapter, Lein sets for himself the fourfold challenge of helping the reader to 'understand the limitations, potentials, and capabilities of information technology when applied to environmental problems; identify which technology is best suited to a particular type of decision problem; resolve the methodological issues that confound the widespread application of information technology; and demonstrate how information technology can be integrated into the process of making environmental decisions.' In the second chapter, Lein includes sections on the fundamentals of decision theory, decision styles, the role of uncertainty, the question of risk, and fuzzy logic.
Chapters three to six represent the core of the book, providing overviews of four fundamental information technologies: geographic information systems (GIS), environmental decision support, applied artificial intelligence, and neuro-computing and neuro-decision making, respectively. Chapter three presents the basic components of GIS, addressing such issues as system design and function, data acquisition and database development, analytic functionality, GIS decision rules, Boolean logic, and errors and uncertainty. Chapter four's discussion of environmental decision support technologies covers systems theory, design, and modelling, as well as simulation modelling. In chapter five, the fundamentals of artificial intelligence are reviewed and discussed within the context of environmental decision-making, introducing the concept of the expert system, exploring its development and application as a decision tool and as a complement to the technologies of the preceding chapters. Chapter six shows how artificial neural networks are used to replicate many of the human brain's neural functions associated with thinking, and how this can aid in the prediction and simulation of environmental systems.
The final chapter looks forward to new methods for managing information, including visualization, qualitative reasoning, hyperin-formation, and virtual reality. The author concludes by emphasizing the complementary nature of all these technologies. Technology is not the end, but rather a means of connecting fragments of data to enable the user to make better and more well-informed decisions.
The intended readership is environmental decision-makersurban planners, environmental analysts, and environmental scientists, as well as policymakers in government, industry, and private consulting -who may have heard of these various information technologies, but who may not appreciate or understand their applicability. A secondary intended audience is students studying the advanced application of decision technologies in subject areas such as geography and environmental studies. This is an excellent text which takes a complicated subject and makes it understandable to a broad audience. The book is clearly and logically written and contains many useful figures. This book should be of great value to environmental professionals and students wishing to gain a solid grounding in the application of information technologies to environmental decision-making. Two welcome additions to Edward Elgar's highly regarded New Horizons in Environmental Economics Series. Both works contribute to the growing literature on practical applications of environmental taxes. Cornwell and Creedy consider the case of carbon taxes in Australia and Sevigny conducts an analysis of taxation on automobile emissions in California's South Coast air basin. The applicability of their approaches to other contexts is immediately apparent, and will undoubtedly be of interest to the target audience of policymakers, advisors to governments and academics. Intended for readers with a degree of prior knowledge, a level of numeracy is also essential to engage with the detail of the analysis. The general arguments are, however, constructed methodically enough that an interested observer could reasonably be expected to follow them.
Debates on environmental taxes have at times been dominated by concerns over the disproportionate effect they are assumed to have on the less well off. The first of the two publications tackles that debate head on, adding to it with a coherent and structured analysis. Cornwell and Creedy's starting point is an estimation of the tax rate needed to meet the Toronto Target (a reduction in CO 2 emissions by 20% of 1988 levels by 2005). They then build a picture of the distributional and welfare effects of a tax on domestic fuel and a carbon tax. The same analysis is applied to a hypothetical tax on food, to argue that a 30% tax on domestic fuel would be less distributionally adverse than a 15% tax on food. Compensation for the worst affected is considered in the form of a minimum income guarantee.
Throughout, Cornwell and Creedy are nothing if not up front about the assumptions used in the analysis that are rightly described as 'strong'. In every case the limitations they impose on the analysis and explanations for their use are given. One of the real strengths of the work is its applicability to other contexts where policymakers will face similar problems of second best data on which to base their own analysis.
The style is at times a little concise, typical of a journal article, and a little more explanation of some of the more technical aspects could have broadened the readership. The choice of the Toronto Target reductions is perhaps obsolete, having been superseded by the Tokyo Protocol in which Australia successfully (some might say scandalously) negotiated an 8% increase in emissions from a 1990 base by 2008/2012.
Pollution control measures adopted worldwide are predominantly regulatory in nature. Where economic instruments are used, these have typically been applied to large scale point sources, such as factories and power stations. Maureen Sevigny's work is an attempt to bridge the gap between the widely accepted theoretical benefits of emissions taxes and the lack of empirical work in the area of mobile pollution sources. Motor vehicles are a major source of local air quality pollution problems, yet the closest governments come to taxing their emissions is to tax motor fuel. Sevigny demonstrates that using fuel consumption as a proxy for vehicle emissions and attempting to embody an implied emissions tax into fuel prices is considerably less than second best. Two introductory chapters set out the arguments for emissions taxes, and consider the possible means of establishing the appropriate tax rate. It is argued that a tax per mile based on regularly tested emission volumes represents the most practical means of establishing charges for vehicle owners. The postulated tax rate per volume of emission proposed is based on the least cost emission reduction technology available to stationary pollution sources in the area. Households with one, two or more vehicles are modelled to indicate the extent to which changes in costs reduce the number of vehicle miles travelled. The postulated tax rates for hydrocarbons, CO 2 and NO x are applied to known data on vehicle ownership covering vehicle type and age. The analysis suggests that for the South Coast air-shed, considerable revenues could be raised, significant reductions in emissions and replacement of older more polluting vehicles could be expected.
Much of the power of the analysis is lost, however, by the failure to consider seriously the problems associated with the proposed tax system. The possibility of temporary fixes, and dishonesty are acknowledged, but dismissed as an enforcement rather than design issue. Policymakers may be more inclined to the view that if an enforcement problem is implicit in the design, then the design itself is at fault. The possibility of households discounting future tax costs is referred to but receives similar cursory treatment. This is a shame, since households with the most polluting vehicles (the poorest), are likely to have the highest time preference rates for money to the extent that the current value of expected future costs are small.
Lastly, the tax design proposed is not explicit about the point of payment that might significantly influence the behavioural effects being modelled. In Sevigny's defence it is only fair to point to comprehensive lists of ideas for further work, and her own acknowledgement that the current work represents a starting point.
If you only intend to add one or two books on environmental economics to your collection this year then these are probably not for you, if it is more likely to be ten or twelve then both the above works are worthy of serious consideration. In this book, Richard Grove, Vinita Damodaran and Satpal Sangwan give a review of the environmental history of south and southeast Asia covering regions from Peshawar and the Northwest Frontier in the west to the Maluku islands in the east. Thirty specialists have presented information on the pre-and post-colonial environmental history, forest management and indigenous societies in south and southeast Asia based on historical documents and scientific literature. Part One's chapters outline the colonists' attitudes towards natural resources exploitation including an example from the early 1800s when the British East India Company's vast irrigation investments in the Indus and Ganges river basins resulted in ecological disasters through widespread salinization. The book also reveals the revolutionary role of the East India Company's medical service in the evolution of ecological consciousness during the early 1900s. Actually, much of the ecological conservation thinking of that time was mainly based on linking deforestation to rainfall decline and incidence of famine. El Niño, the Spanish syllables that spell climate mayhem, is unpopular today from North Korea to Mexico where drought and flood showed their power of destruction. However, severe El Niños were known to cause almost all severe droughts in the recorded history of the oriental region, especially the droughts which occurred during 1791-93. During the same time, serious floods were recorded by colonial scientists in Peru. Furthermore, the unpredictable climatic changes also caused human lives, for example, fifty million people died in India as a result of the drought which occurred during 1877-79. The book presents evidence that initial warning on the global climatic change came from the colonial scientists over a century ago. However, it was not until the 1970s when the United Nations organized a series of conferences to discuss topics ranging from human settlements, water, desertification and world development that environmental conservation awareness really began to spread.
 
Despite the fact that the local people in the oriental region have co-existed with nature and co-evolved with their environment over centuries, the colonialists certainly played a major role in influencing the environmental history. Modern ecologists tend to agree that ancient societies practised better resource management systems which are based on mere rules of thumb which are in many ways linked to modern ecological thinking. Part Two's chapters substantiate the fact that the traditional land-use patterns practised by local tribes in India were in fact not a vagrant form of resource use, but were based on a sophisticated combination of agricultural activities and nature conservation. For example, in Uttara Kannada which is located in the south Indian Western Ghats forest area, the land-use pattern known as Kumri, practised by the native people until the early 1800s, was a result of generations of experience based on ethical resource use pattern. However, the colonial British rulers thought that the primitive ideology of resource use practised by indigenous people was not a wise form of land-use pattern and imposed restrictions. Even in recent years, the governments in many countries in south and southeast Asia continue to impose legal restrictions on native people who live around forest areas which prohibit farming, accessing traditional grazing grounds for cattle or collection of forest products. For example, the korku tribal people from Maharastra, India, have been forced out of a forest reserve recently when the local government decided to protect the forest for the endangered tigers. Such a practice shows the inheritance of British colonial policy which not only undermines the rights of the native people but also instigates animosity amongst local people and government officers which often results in serious social, political and ecological consequences. The significance of the environmental history of the orient illustrated in this book appears to fade with the slow disappearance of indigenous people in the region who have long been the guardian of a deep ecological knowledge. However, it is not too late to develop policies for safeguarding forests in the region based on a recognition of the knowledge of the indigenous people.
Continued degradation of forests aggravates the already precarious state of the remaining forests in south and southeast Asia since the demand for forest products cannot be satisfied by sustainable harvest of the remaining forest resources. Recent reports indicate that many countries in southeast Asia whose ecosystems have remained relatively undisturbed until recently began to undergo rapid change in the 1980s losing 10-30% of the forests in a single decade. In spite of the long history of colonization of several countries in this region which led to the periodic alteration of forest resources, irreversible ecological disasters came only with the expansion of the industrial revolution and increase in the human population pressure. People must have a thorough knowledge of the environmental history of their own region to avoid repeating mistakes made in the past. Thus this book is timely and we would recommend Nature and the Orient to those environmentalists, ecologists, wildlife biologists and forestry managers who wish to further their understanding of the environmental history of south and southeast Asia. What are we to think about rainforest logging? Those who advocate selective logging argue that it provides a vital source of revenues and jobs for cash-strapped governments -and that logged forests have considerable potential for conservation. In developing countries, forest tracts designated for logging are at least 8-10 times larger than those limited areas set aside as nature reserves. Many of the natural ecosystem services of intact forest, such as carbon storage, watershed protection, and biodiversity conservation, are also achieved, at least to a moderate extent, in logged forest.
 . 

Department of Biological Sciences
Those who oppose logging, however, see a different reality. Rather than helping to conserve forests, logging facilitates forest destruction. Loggers create labyrinths of roads, which allow migrant farmers and hunters to penetrate deep into forest tracts. Indeed, in areas as diverse as Borneo, New Guinea and the Amazon, I have watched as slash-and-burn farmers follow almost on the heels of loggers. The resulting mosaics of clearings and scrubby regrowth bear little resemblance to primary forest. And during major droughts, the seemingly inseparable combination of logging and migrant farmers can lead to catastrophic forest fires -such as those seen in Indonesia and northern Amazonia over the past year.
It is apparent that there remains an enormous gulf between optimal forestry practice, as advocated by forest departments and governments in many developing countries, and the actual practice of rainforest logging. Only in Queensland, Australia, has a reducedimpact logging system ever been used on a long-term commercial basis, and that system was partially subsidized by the Queensland government.
Because logging is such an important land-use in the tropics (nearly six million ha of forest are being logged each year), there is a vital need to improve logging practices, and to search for strategies to reduce the direct and indirect impacts of logging on wildlife communities. For this reason alone, this book by Andrew Grieser Johns stands to make an important contribution to the tropical forestry debate.
For two decades, Johns has been a pioneer in the study of logging effects on tropical wildlife, and this sympathetic and well-crafted book reflects his considerable breadth of experience. Although clearly a logging advocate, he is nonetheless one whose eyes are wide open. In his introductory chapter, for example, he presents a frank and insightful discussion of the tropical timber trade and the many social, economic, and ecological challenges facing tropical forest management. I am in the habit of highlighting key sections of books with a yellow marker, and Johns' first chapter looked as though it had been doused with a bucket of yellow paint.
The second chapter provides a canned history of tropical forestry, from Plato to the present day. It also surveys the diversity of forest-harvest practices in use today -everything from non-timber harvests to plantations, to the many silvicultural and reduced-impact logging systems developed in recent decades. No geographic region is ignored, and there are numerous comparisons amongst forestry practices in Asia, Africa, Australasia and the New World tropics.
Chapters three and four are concerned with the effects of logging on the physical environment and gap dynamics of forests. Both chapters are jam-packed with syntheses of research on forest structure, composition, microclimate, soils, hydrology, nutrient cycling and tree regeneration. Johns considers not only typical lowland and upland forests but unusual ecosystems as well, such as cloud forests and the seasonally flooded forests of the Amazon, and does an outstanding job of integrating research from a wide range of disciplines, not just logging studies per se.
Chapters five and six describe the responses of animals to logging. Johns' approach is integrative; responses of species are compared within and amongst feeding guilds, taxonomic groups, and assemblages -a tack that reveals dozens of important themes and insights. There is some emphasis on primates and birds, but the overall coverage, even for invertebrates, is very good. Johns has argued previously that the large bulk of wildlife species can persist in logged forest (although species abundances often change), and if any bias is evident in his arguments it tends to reinforce this earlier thesis.
The remaining chapters have a practical focus. Chapter seven considers the potential contributions of ecological research to forest management, while chapter eight describes various management practices, such as the retention of corridors, refuges and keystone trees, that can help maintain biodiversity in logged areas. Johns argues that most logging studies, which have involved comparisons of logged and unlogged sites, are badly confounded by the natural heterogeneity of tropical forests. The only sure way around this problem, he maintains, is by comparing pre-and post-logging samples at a single site.
Chapter nine describes strategies for reduced-impact logging, such as those developed by the International Tropical Timber Organization (ITTO) and in Queensland. Measures that limit logging damage, such as vine cutting, directional felling and carefully planned road networks, are discussed. This chapter clearly demonstrates that feasible methods to reduce logging damage are available today; what is generally missing are the trained personnel, resources and political commitment needed to implement them.
The final chapter discusses the future role of managed forests. Johns suggests that one reason earlier models have overestimated species extinctions from tropical deforestation is that logged forests were inappropriately lumped with deforested areas, when in fact their biodiversity is much closer to that of primary forest. With better management, he persuasively argues, logged forests could and should play an integral role in biodiversity preservation in the developing world, in concert with smaller networks of protected areas.
All in all, this book is exhaustive enough to be used as an encyclopedic reference, and readable enough to be of considerable general interest. Although rather expensive, it would be an excellent text for graduate courses in forestry, and for researchers and resource-managers in the tropics. Despite its many problems, rainforest logging remains an unavoidable fact of life, and this book is likely to be the state-of-the-art reference for some time to come. Phytoplankton are the fulcrum of many aquatic ecosystems. An enormous literature exists on the interrelationships of planktonic algae and cyanobacteria in marine and particularly lake ecosystems. Colin Reynolds has made major contributions to our understanding of phytoplankton community dynamics and their regulation. This work draws together a wealth of information from his published analyses, integrates these results with those of others, and synthesizes the pelagic portion of the ecosystem as a model of community operation.
 . 
Many of the relationships amongst the phytoplankton evaluated by the author could be applied, conceptually at least, to both marine and freshwater environments. Much of the collective analysis is based on pelagic phytoplankton of lakes, where spatial and temporal variability amongst chemical and physical parameters is large. Reynolds initially presents some 26 vegetative associations of phytoplankton members defined by phytosociological analyses or 'intuition'. Although these groupings are rationalized on the basis of adaptations or physiology for which supporting evidence is lacking for most of the organisms, they are argued to be robustly reproducible amongst certain types of aquatic systems. These associations are used throughout the synthesis in the ensuing discussions of couplings and interactions.
The skill of Reynolds' syntheses emerges in the excellent discussion of the pelagic environment. The importance of turbulence and water movements to the distribution of phytoplankton is theoretically and empirically coupled to mixing depths, periodicity of growth and population development, and critical environmental parameters of light and nutrient availabilities. This detailed and effective analysis and coupling of primary factors existing in the pelagic environment leads well into the third chapter that briefly addresses the physiological apparatus, such as pigments, and biochemistry available to phytoplankton for acquisition of light, inorganic carbon, and macronutrients. A few examples of the potential of molecular techniques for assisting in the evaluation of nutrient limitations are presented.
Attention is then turned to growth and replication of phytoplankton in relation to light, nutrients, and other resource availability. The interrelationships between growth rates and the surface-to-area ratios of algal species are correctly emphasized, and these evaluations supplement the eloquent syntheses of the subject by Fogg (1991 Fogg ( , 1995 . This physiological summary then evolves into a detailed chapter on the development of phytoplanktonic biomass and the multitude of ways in which environmental resource constraints, particularly light and primary nutrients (P, N, Si), control population developments and species interactions. Some ambiguous terms, such as 'strategy', are justly criticized, but the author introduces or continues many of his own that add little to the effectiveness of his interpretations. The concepts of J. P. Grime for analysing adaptation in plant development and vegetation processes are adapted to phytoplankton population analyses with modest success. These relationships are not easily assimilated, however, without appreciable study, learning of the introduced jargon and organization, and acceptance that great morphological and physiological ranges amongst species precludes easy conceptual pigeon-holing. The author's treatment of mortality and fate of pelagic phytoplankton populations is more controversial. Processes such as wash-out and dilution and particularly sedimentation of the phytoplankton are treated very well, particularly in relation to the water movements and mixing depths. Discussion of mortality by zooplankton feeding and their effects on the phytoplankton contains a number of weaknesses. For example, filter feeding is not necessarily equivalent to mortality, many of the feeding and growth functions are not linear as implied, and the effectiveness of zooplanktonic grazing on microbial heterotrophic flagellates and ciliates is almost certainly exaggerated.
The strength of Reynolds' long experience with the pelagic algae clearly emerges in the lengthy chapter on phytoplankton community dynamics and succession. Particularly insightful were the correct interpretations of weak community organization because of frequent disturbance from external forcing factors and what effects these have on population interactions, composition, and succession. Many of these community successional properties are nicely demonstrated by examples presented from his own studies. Amongst the most interesting analyses of the book is the synthesis of the concluding scientific chapter. Discussion correctly addresses regulation of phytoplankton communities in relation to energy inputs and their coupling to efficacy of utilization and dispersion in the pelagic part of the lake ecosystem, and moreover how these changes are coupled to the frequently disturbed population successions within the pelagic algal communities.
The concluding chapter makes an attempt, with modest success, to demonstrate the similarities, with different temporal scaling, between processes regulating population and community dynamics amongst phytoplankton and analogous processes in terrestrial ecosystems. The phytoplankton dynamics are used as a model to demonstrate the importance of disturbance frequencies and the interconnectivity of organisms. Using the eutrophication process of lakes and various technical means for recovery, the functional ties between the terrestrial and aquatic components are emphasized in the collective ecosystem approach that is essential to effective management of water quality.
Reynolds' analyses and synthesis of the complexities of phytoplankton of lakes is an excellent treatment that is essential reading for phycologists and limnologists. Although some weaknesses emerge and prolixity abounds, these problems are minor and detract little from the value of the collective insights. This book proposes to provide a review of recent published and grey literature on the subject identified in the title. It provides a useful review of much of this information. You feel, however, a certain ambivalence about exactly what the 'target' is. Pioneer farmers are identified as the 'target' in the moving target analogy (p. 29). But, perhaps it really is the objective of slowing deforestation that is the target, and changing the behaviour of pioneer farmers represents a means to this end. It is important not to confuse the two.
Missing a Moving Target? Colonist Technology Development on the Amazon Frontier
The moving target analogy is important in framing the problem and the type of solution that gets recommended. In trying to hit a moving target, as in shooting a rabbit with a gun, one achieves success by having reliable equipment (the gun), good aim, and capacity to second guess where the rabbit will jump next. In trying to deal with development decisions in a fast-changing frontier situation, however, what is needed is not a better technological fix (such as green manure), but the initiation of a process that is capable of adapting to changing situations.
The interests of the UK Overseas Development Institute (ODI; formerly the Overseas Development Administration: ODA) are mentioned as a guiding factor in the review (p. 3). There seems to be a tension, almost a waffling, between endorsing technological solutions that are the bread and butter of government aid agency programmes, and more radical conclusions on the need for deeper reforms. Technological alternatives (p. 3) represent what the ODI might fund, rather than what the Brazilian Government could do in a serious programme of reforms aimed at slowing deforestation. Tax laws, agrarian reform, road-building decisions, land titling, credit policies, etc., are taken as givens in most discussions of 'technology development', but these are exactly the areas where government changes could have real effects on deforestation.
Richards asserts that 'effective colonisation can be a cost-effective strategy for tackling poverty, which would have negative environmental effects wherever it was' (p. 7). This certainly is 'politically correct' on all sides, and sounds like ODI talking. Richards believes that small farmers are the key to deforestation, and that the key to reducing the impact of small farmers is to improve their productivity so that they (1) fill their stomachs with what is produced on less land and (2) don't sell out to 'second wave' speculators and ranchers. Boosting the yield and sustainability of the productive systems used by the colonists are seen as the key to the problem: 'Extensive agroforestry has the potential to work at the crux of the problems of colonist agriculture, which involves increasing the ratio of cropped to fallow years ' (pp. 50, 63) . Green manure and minimum till are recommended (p. 28), as is forest management by colonists (p. 64).
In line with Richards' belief that improving living conditions in the countryside will keep small farmers from selling out, he states that 'urban poverty is more expensive to service than rural poverty' (p. 66). This seems unlikely to this reviewer. Consider the cost of a school or a health centre placed in an urban slum, where thousands of poor people are benefited, as compared to the cost of one in an extractive reserve in Amazonia, where transportation makes establishment more expensive and where the number of people attended is much less. If the only criterion is the number of poor people attended per unit of expense (as opposed to other criteria, such as environmental benefits of maintaining certain traditional populations where they are), then urban programmes are a better deal.
You get the impression that Richards has much more direct experience in the Spanish-speaking countries than in Brazil. This is suggested by a sprinkling of errors regarding Brazilian geography, such as placing Tomé-Açu in 'western' Amazonia (p. xii) and Santarém on the Transamazon Highway (p. 55). Discouraging observations from Amazonia are often softened by juxtaposing mention of one or other success story from Central America or Mexico. Most important is a tendency to underplay the role of cattle and speculation. The critical role of speculation is basically unique to Brazil. In Marabá (Pará), for example, land values triple by cutting forest and sowing it to pasture (p. 17). That kind of return would be pretty hard for colonists to match with green manure, or even for urban capitalists to match investing in the stock market.
Richards believes that 'cattle ranchers and speculators . . . rarely enter an area until colonist farmers have cleared the land for them ' (pp. x, 6 ). This scenario was true, for example, for the early days of the Belém-Brasília Highway (in the 1960s), but many of the large ranches in places like northern Mato Grosso today do not fit this picture. Mato Grosso has the heaviest concentration of large ranches, and, together with adjacent areas in Pará that are socially similar, this is the primary focus of clearing activity. In the 1992-94 period, the state of Mato Grosso represented 41% of all of the deforestation activity in Brazilian Amazonia.
Richards says that there are 'no firm data on the proportion of deforestation caused by small farmer colonists' (p. 5). This is not really the case (see Ambio 22[8]: 537-45 [1993] ). Small farmers accounted for only about 30% of the clearing activity in the Brazilian Amazon in 1990 and 1991 -the remaining 70% being attributable to ranchers. The dominance of ranchers, relative to small farmers, is the most salient feature of deforestation in Brazilian Amazonia. The distinction is obviously critical to 'hitting a moving target'.
Perhaps part of the reason for going light on ranchers is the belief that 'The late 1980s saw . . . the ending of ranching incentives' (p. 10). Not so! The decree in question (which did not come until 25 June 1991) only suspended new incentives -it did not revoke the 'old' (already approved) incentives. Rapid deforestation by ranchers is very much a thing of the present.
In addressing the impact of small farmers, Richards uses the term 'slash-and-burn' as synonymous with shifting cultivation (p. 3). However, these are not really the same thing. The difference is more than semantic, and is critical to what Richards frequently refers to as the 'crux of the colonist's problem': decisions on when to begin and end the fallow period. Shifting cultivation is a traditional farming system in which a long fallow period regenerates site quality for continuation of a repeated sequence of cropping and fallowing. Slash-and-burn, on the other hand, is only the first step in this sequence, and is also the first step in the much more common sequence in Brazil where forest clearing is followed by an annual crop and the land is then converted to cattle pasture.
The faith in improving the production systems used by colonists as an anti-deforestation measure is based on the premise that colonists will stay on their land and will slow their clearing if only they can be shown how to produce better yields. A contrary view is dismissed as a 'minority viewpoint' (p. 29). As the source cited for that 'minority viewpoint', I rush to defend it! The problem is that the colonists who come to Amazonia from other parts of Brazil are not classical peasants: they have a virtually insatiable demand for goods and do not stop clearing when their stomachs are full. Perhaps the argument supporting this view was not correctly understood: the case in point is described as 're-investment in cocoa farming of cocoa profits in Rondônia' (p. 29). Really, it was the lack of re-investment in cocoa: when a farmer gets an influx of cash from selling a good harvest of cocoa, the money is often invested in pasture and cattle rather than in the more environmentally desirable perennial crop. In other words, not only do farmers not stop clearing when they get more money, but they sometimes even do it more quickly than otherwise.
Much of the information given in the book actually supports the 'minority viewpoint', rather than the one adopted by the book's author. An example is 'data showing that land turnover has been faster in situations with increasing yields and incomes ' (p. 29) . Another is that 'some . . . argue that raising agricultural productivity or providing credit can hasten deforestation ' (pp. xi, 28) . A review of literature on pioneer farming throughout Latin America found 'no evidence in which the granting of secure land tenure led automatically to reforestation' (p. 57). In Brazilian Amazonia, 'in spite of reasonable tenure security . . . less than half the settlers in one area [in Rondônia] . . . [remained] on their plots one to three years after getting their settlement rights' (p. 6). Other studies have found 'no correlation between incomes and stability' (p. 69), and no higher likelihood of failure on poor soils than on excellent ones (p. 68).
Observations that do not fit with Richards' primary premises are labelled with such terms as 'extreme', not 'positive', and 'minority viewpoints' (e.g. pp. xi, 28, 69). I hasten to point out that what is important is whether or not different views are correct, not whether they are 'extreme' or 'positive'. In reading the book one repeatedly suspects that certain cows are just too sacred to be questioned.
After all of this, the book takes a surprising turn at the end. Richards 'finds that incentives linked to policies and institutional factors are more important than appropriate technology' (p. 68). He seems a bit uncertain as to how to hit his small farmer target with his new 'institutional' silver bullet, and adds that 'institutional and infrastructure support must be complemented by policies which discriminate against second-wave colonists' (p. 69). How this very critical caveat is to be put in practice is not specified.
The book concludes that 'Support to grassroots and support institutions like church-based NGOs and emerging rural labour unions should be of the highest priority' (p. 70). Somehow, this does not sound like ODI talking anymore.
 . 
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Perverse Subsidies       xxv ϩ 230 pp., 23 ϫ 15.5 cm, ISBN 1 895536 09 X paperback, Can$20.00, £10.00, Winnipeg, Canada: International Institute for Sustainable Development, 1998 The book is about identifying perverse subsidies worldwide which amount to 1.5 trillion per annum, 5.3% of the global economy. Authors consider seven sectors which are: agriculture, fossil fuels, nuclear energy, road transportation, water, fisheries and forestry (included in the appendix). There are nine chapters and two appendices. The last chapter is about policy options and recommendations to eliminate/reduce harmful subsidies. Intended readerships are wide including environmental scientists, economists, public servants, business community, nongovernmental organizations, and last but not least consumers at large and taxpayers who bear the burden. Therefore, in order to pass the message on to such a diverse group of readers the book is written in a non-technical, nearly jargon-free language which adds to its strength. There are no mathematical models, equations or diagrams in the book. More than 50 pages are taken up by references and this is one of the best referenced books that I have seen in recent years.
The authors contend that direct subsidies are, in the main, introduced with good intentions by the powerful governments. Then in the course of time most of them become harmful but nevertheless they are maintained against the public interest in circumstances which are frequently shrouded in mystery. The book aims to clear this mystery. Power with mystery is an awesome combination. However, according to a common belief this is exactly how the almighty operates. But he also operates with love, care, compassion and above all wisdom, none of which can be attributed to government operations. Then the results of public subsidies are; unsustainable economic activities, reduction in the rate of long-term economic growth, income disparities, environmental destruction, extinction of species and even hostilities within and between nations. Numerous cases are mentioned in the book. For example, in 1992, governments signed an international treaty at the Rio Summit to protect the global climate. Since then, the Western European countries alone have spent more than US$50 thousand million on fossil fuel subsidies to wreck what they agreed to protect. Agenda 21 of the Rio Summit proposed a budget for sustainable development amounting to US$600 thousand million per year which was quickly dismissed by the participating states for being absurdly high and unrealistic. However, the authors contend that perverse subsidies are 2.5 times greater than this figure. Elimination of such subsidies will not only provide the necessary cash for the policies of Agenda 21 but this will also eliminate the budget deficit of the world governments.
Chapter one, which is introduction, contains a number of definitions of subsidies and explains how they have become a part of the economic and political landscape. Their scale, equity concerns, destructive effects on the environment are briefly outlined with explanation about the research methodology used. This is good because readers are quickly taken into the subject with information about the size and scope of the problem. In the research for the book the authors claim to have consulted more than 1600 papers.
Chapter two is entitled 'when do subsidies become perverse?' It is explained that many subsidies have been constructive at the time of their introduction, but have later become perverse. One main focus of interest in the book is the environmental impact of such subsidies. By building on the recent work by Roodman and Moor the authors state that their aim is to estimate the magnitude of all good and bad subsidies in rough and ready terms.
Part two, which contains seven chapters, deals with specific cases starting from agriculture, Chapter three. The Second World War and its after effects, as some of the main reasons for agricultural subsidies, are not explored. The chapter deals with adverse effects of farm subsidies on the environment, distortion of the world trade and consequently heightened political tensions. It is noted that the happiest farmers are in Switzerland where they receive the highest per capita subsidies. There are a number of interesting cases to illustrate some of the absurdities of agricultural subsidies. For example, in Japan, spring onions are transported to consumer centres by specially chartered planes using a purpose built airport. In the USA, rice, an extremely thirsty crop, is produced in large quantities in the Californian desert. American cattle cost US$1.61 to feed per month, less than it costs to feed a cat.
Chapter four deals with fossil fuel and nuclear energy together. The energy sector is the largest enterprise of humankind. It plays a vital part in economic development in many countries and thus a measure of subsidies is necessary. But the present situation is far from being sensible. The biggest culprit is the USA whose citizens consume 25 per cent of the world's energy. The US energy subsidies amount to US$36 thousand million per year, equivalent to US$400 per household. Another notable culprit is the German coal industry. It would be cheaper for the German government to retire all its coal miners on full pay to stay at home, leaving electricity users and taxpayers much better off.
Chapter five looks at road transportation. Like the energy sector, road transportation serves as a basic lubricant for economic activities and development and thus on occasions some subsidies are needed. Aggregate subsidies for this sector come to US$917 thousand million per year most of which is perverse. In the USA, currently, the cost of gasoline is about US$1.20 per gallon. Passing the real costs back to the drivers of motor vehicles would require a tax of about US$3 per gallon of fuel which would push up the price of gasoline above US$4 per gallon. The authors concede that a tax of this magnitude is almost impossible and thus recommend a host of measures to moderate the problem. These include a relatively modest gasoline tax, vehicle tax, a variable vehicle insurance premium, license for the daily use of car and other steps to tilt travel in favour of bus, rail and water transport.
Chapters six and seven look at subsidies for water and fisheries respectively. The main reason for water subsidies is the common belief that water is essentially a free, good gift of nature, and thus governments should supply it free of charge. This idea is even enshrined in the Koran, the holy book for the world's one thousand million Muslims. But globally water is a scarce commodity and the problem will intensify in future years due to growing affluence, global warming and population growth. Current subsidies which amount to US$60 thousand million globally lead to waste. Numerous examples are used to illustrate wasteful activities in developing and developed countries alike. Chapter seven is about the last of the principal sectors, fisheries. Ocean fisheries catch costs more than US$100 thousand million per year whereas it is sold for about US$80 thousand million, the shortfall made up with subsidies. The result is unsustainable fishing activities and, in some cases, extinction of species. The main reason for fishery subsidies is the governments' efforts to protect fishermen's jobs which in the long term disappear.
Part three of the book, which amounts to seven pages, is about policy options and recommendations. This is rather short. The authors recommend that subsidies must periodically be justified by the recipients in a clear manner. Promotion of clarity will eventually lead to public pressure to eliminate all perverse subsidies. However, one should not underestimate the power of the special interest groups who benefit from subsidies and their ability to convince governments especially in regions that are riddled with corruption. Many believe that governments are, in the main, a substantial part of the problem and it is difficult to see how they can become a solution.
I would like to make a few constructive comments in case the book goes to a second edition. Firstly, with the elimination of subsidies the market becomes the main arbiter of human welfare. As Galbraith argues, proponents of this policy tend to find universal virtue in the market which can be as disappointing as governments. This issue is not explored sufficiently in the book. Secondly, one of the most harmful subsidies is the one given to the nuclear industry. Nuclear capital is nothing like locomotives or ships which, at the end of their 'useful' life can be melted down and used to make, for example, razor blades. In effect, nuclear capital is a highly contaminated structure which must be dismantled and safely disposed of at an enormous cost. In addition there are the long-living and highly dangerous nuclear wastes and no one seems to have a sound idea about their safe disposal. As a result, future generations will inherit a problem which could endanger their health, safety and civil liberties. The most important subsidy in the development of nuclear power has been the insurance cover provided by governments. In the USA, the Price-Anderson Act of 1957 limited the liability for an accident in a nuclear utility, no matter how many people are killed, injured, how many buildings destroyed and damaged or how much land is contaminated. Without this subsidy nuclear power would not have become what it is today. In Britain, a similar subsidy exists plus the fact that for years there was a fossil fuel levy on electricity bills to subsidize the nuclear industry. These are not discussed in the book which restricts nuclear energy to only three pages. Given the seriousness of the problem this is inadequate. Forestry should not have been relegated into an appendix which gives the impression that it is a trivial subject. In the forestry section it should have been mentioned that some of the oldest subsidies can be found in the British Isles. For example, as early as 1785 the London Society of Arts was offering cash grants to tree planters. In 1785, the Royal Dublin Society was paying out £3 per acre to private planters. Some references are missing from the bibliography. There is no author or subject index.
However, despite criticism Perverse Subsidies is a winner by far. It is well researched, well written and full of interesting examples, such as, thanks to subsidies an American cow is much cheaper to feed than an American cat, and many others, which will stay in readers' minds for a long time. Highly recommended. One last thought for the authors; any plans to write a book on perverse taxes? Despite the vast literature on conservation biology and equally vast literature on aquatic ecology, relatively little has been written specifically about the conservation of aquatic habitats. Much of what has been written is in original research papers or specialized reviews and there is a genuine need for a clear, comprehensive summary of the state of the art. The present volume goes a long way to providing this, combining the expertise of two well-respected practitioners with Chapman and Hall's high standards of textbook production. The result is a volume that deserves a place in libraries of universities and all organizations concerned with the management of freshwaters.
 
In a relatively slim volume Maitland and Morgan set out first to describe the variety of freshwaters, and the range of threats that these face, followed by management options. Given the choice of breadth or depth, the authors have opted for the former, which gives them liberty to include important tropical case studies such as Lake Victoria's cichilid fisheries alongside temperate examples such as the Norfolk Broads. The emphasis throughout is on extracting general principles and any specialist will undoubtedly find that their own concerns are dealt with only briefly. To dwell upon my own particular misgivings will serve more to highlight my own interests rather than the book's shortcomings.
The introductory chapters are, in many ways, the weakest part of the book. In their attempt to describe the range of freshwater habitats, the authors inevitably provide only a very sketchy account of each. There are better books available to learn about basic principles of limnology and, for that matter, on the human impacts on freshwaters. Similarly, there are better introductions to the principles of conservation though none of these will have such a clear focus on aquatic environments. It is the second half of the book where the authors are really able to get into their stride and discuss the principles applying to the management of wetlands, lakes and rivers.
In their final chapter, the authors point out that the 'major problem for the future is a political one which is outside the scope of the book.' This is unfortunate as the issues which they hint at over the next few pages are essential for students to grasp. The idea that conservation often has to exist alongside competing land-uses could have been illustrated with more examples and the concept of 'multiple sustained use' is mentioned without any further details. Moreover, there appears to be no discussion of the role of Environmental Impact Assessment as a means of balancing these competing pressures.
The book is well illustrated with black-and-white photographs, many of which complement and enrich the text, although about a third add little and the space would have been better given over to more text. The prose is fluent and easy to read and the overall appearance of the book is excellent. The index is satisfactory and there is a brief glossary to terms.
I have no hesitation about recommending this book to courses in aquatic biology or conservation, as a very useful introduction. Deficiencies in depth can be easily rectified by recommending it as part of a longer reading list and the strength of the broad brush approach is that over 300 references are listed to permit readers to follow up any of the ideas raised in the text. In a discipline where every problem has a unique solution, a book that stimulates rather than preaches is perhaps of more long-term value anyway. In this book, Richard Grove explores the origins of modern environmental debates on deforestation, soil erosion and climate change from the early writings and reports of administrators, surgeons and missionaries during the colonial periods between 1400 and 1940. The book is divided into six chapters including a single table and map; if more maps on various colonial states, and tables on environmental issues were included, the book would have been more interesting. The past struggles over land-use patterns, environmental disasters and forest conservation in colonial India have been synthesized in this book with additional examples from St Helena, Mauritius, South Africa, Gold Coast and Nigeria. Is it worthwhile to study the colonial environmental history today? Grove gives several practical and academic reasons on the importance of learning about the struggles of land-use patterns and environmental meaning of the colonial past. We agree with Grove that people and policymakers must know the pros and cons of the environmental history of their own region so that they can proceed cautiously and hope to avoid ecological mistakes in the future. However, it is unfortunate to witness the past mistakes of ecological destruction appearing often and for instance, the Supreme Court in New Delhi made a ruling last year banning all forest felling activities due to the deteriorating condition of national forests in post-colonial India. Human population pressure has been blamed for a series of environmental calamities in the Indian sub-continent where the density is 236 people per km 2 , more than a thousand times that of rural Amazonia. On the other hand, Taiwan, a small island with an area of 36 000 km 2 which was briefly colonized earlier by the Dutch in the1600s and later by the Japanese during 1895-1945, managed to maintain over fifty per cent forest cover till today, but banned felling of national forests over a decade ago. However, it imports all wood and wood products from mega-biodiversity countries such as Vietnam and Indonesia. Taiwan has to learn from past colonial experiences and must manage its own forests to reduce pressure on the increasing tropical timber trade in Southeast Asia.
 
Chapters one, two and four thoroughly deal with the dangers of deforestation in colonial states with the earliest example from the 1450s where extensive deforestation resulted in the increased siltation of the Venetian lagoon. Grove also cites Christopher Columbus's apparent warning to his son on the dangers of forest clearance in the West Indian Islands. Furthermore, there were remarkable coincidences of Indian and Australian droughts between the late 1700s and late 1800s. In 1851, India's first InspectorGeneral of Forests, Hugh Cleghorn, reported to the British Association for the Advancement of Science on the dangers of environmental degradation on a global scale; this may be considered to be the first recorded case of global climate change in a scientific forum. Global warming ranks high amongst the important and complex issues of our time, somewhere between cloning and nuclear weapons. The El Niño current which may be linked to the rise in the Earth's average air temperature in 1997 by 0.43 degrees Celsius, also caused severe floods in Ecuador, droughts in Indonesia and South Korea, and ice storms in Quebec. Computer simulations suggest that the Earth's average surface temperature could rise several degrees catastrophically over the next centuries. Despite the fact that initial warnings on global climate change came from colonial scien-tists over a century ago, the world's first treaty to reduce greenhouse gases which was approved by 160 member countries of the United Nations, emerged in Kyoto, Japan, rather slowly in 1997. Politicians, policymakers and the public from around the world must learn from the past mistakes of environmental destruction and act responsibly to preserve the existing forest resources and also to reduce emissions of gases blamed for trapping the Earth's heat.
Grove does not deny the role of colonial empire in inducing ecological change, but he stresses the already forgotten contributions of colonial scientists, administrators and surgeons in the creation of environmental conservation ideology in the colonies, especially in India. In Chapter three, he gives details on how the Scottish missionaries related man-induced vegetation change to low rainfall during the early 1800s which eventually promoted environmentalism amongst the South Africans. However, critics argue that conservation-oriented forestry regulation policies implemented during the colonial period in India and elsewhere were a mere disguise to legitimize the use of colonial science, for forest exploitation. In fact, the uncontrolled entry of colonial planters in Nilgiris and Coorg did inflict irreversible damage on the natural forests on the slopes of the south Indian Western Ghats which harbour vast numbers of endemic fauna and flora even today. Some administrators were seriously concerned about the situation, especially Hugh Cleghorn, a Scottish surgeon with anti-English sentiments who was known to condemn the forest destruction done by the colonial planters in south India on many occasions.
The rate of deforestation during the colonial and post-colonial periods was higher compared to the pre-colonial era, mainly due to the fast growth in industrial technology and human population. Vegetarianism, tree planting and conserving sacred forest groves were part of the Hindu culture centuries before the colonial occupation, and these practices were indications of sustainable agriculture and ethical use of forest resources in ancient India. The Bishnoi communities who live in the Thar Desert in Rajasthan, west India, still consider desert animals and trees to be reincarnations of their ancestors, following centuries-old traditions to promote nature conservation and forest protection. In Chapter six, Grove outlines colonial forest policies aimed at the capitalist regime of resources extraction (in the name of sustainable management) and how it was met with vigorous resistance by the indigenous people worldwide who have long known how to be the guardians of forests. He also states in Chapter five that the failure of the colonial state to pay attention to indigenous values and use of environment may have provoked social revolts such as the Mau-Mau rebellion and Naxalite movement in post-independence Kenya and India, respectively. Despite the fact that the majority of the indigenous communities in the former colonial states are on the verge of extinction or slowly becoming mingled in the rapidly changing capitalistic world, their voices can vaguely be heard even today when governments attempt to initiate national parks, game reserves and tribal village relocation schemes. Ecology, Climate and Empire certainly makes a significant contribution not only to understanding the global climate problems of the past, but also to understanding the colonial administrators' attitudes toward forest exploitation and their contributions towards environmental conservation. This book is well-written, low-priced, and we would recommend it to all those who are keen to learn about the environmental history of India. Science and Technology Pingtung 91207, Taiwan, ROC e-mail: moorthy@mail.npust.edu.tw 
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